We write the integral formula of Tarasov-Varchenko type for the solutions to the quantum Knizhnik-Zamolodchikov equation associated with a tensor product of the vector representations of sln . We consider the case where the deformation parameter q satises jqj = 1. We use the bosonization of the type II vertex operators in order to nd the hypergeometric pairing in this setting.
Introduction
In this paper we construct a family of solutions to the quantum KnizhnikZamolodchikov equation [?] associated with the vector representation of sl n .
To be more precise, we consider the case 
is the vector representation of sl n . The matrix R rs ( r ; s ) acts on the r-th and s-th components of the tensor product. It is the R-matrix for U q ( b sl n ). The explicit formula of the R-matrix is given by (??). In this paper, we restrict to the case where q = e 0 2 2 i n ( 2 R >0 ):
(4) The matrix D r is a diagonal matrix acting on the r-th component. In this paper, we restrict to the case D r = 1:
(5) For n = 2, Smirnov [?] constructed a family of solutions to (??) which he identied with the form factors of the quantum sine-Gordon model. Later, Lukyanov [?] gave a construction of the form factors by using the bosonic vertex operators. In the sl n case, we adapt Lukyanov's approach with the modication given in [?] . In this paper, however, we only construct the so-called type II vertex operators. This construction gives us the hypergeometric pairing for two functions w and W in the terminology of Tarasov 
K(f j;r g)w(f j;r g)W(f j;r g): (6) In this formula, the dependence on 1 ; : : : ; N in the right hand side is implicit in the kernel K as well as w and W . We write the integral formula of Tarasov 
We prove the convergence of the integral (??) in the positive Weyl chamber, and show that the equation (??) (with = 4 n ) is indeed satised. Finally we remark that the construction for sl n case with generic highest weights is considered in [?] using the Jackson integral, and in [?] in the setting of the hypergeometric pairing. (see [?, ?, ?, ?] for the conformal case, i.e., q = 1).
Operator construction
In this section, we construct the vertex operators 9 3 j () (j = 0; 1; : : : ; n 0 1; 2 R) (8) satisfying the commutation relations with the R-matrix for the quantum ane algebra U q ( b sl n ), i.e., 9 3 j ( 1 )9 3 j ( 2 ) = s( 1 0 2 )9 3 j ( 2 )9 3 j ( 1 ); 
We dene 
We introduce the currents
(1 j n 0 1):
They satisfy the following commutation relations.
Now we dene the vertex operators.
Here we use 0 = and (27) where a(t) and b(t) are bosons satisfying [a(t); b(t 0 )] = A(t)(t + t 0 ) and A(t) = 0A(0t). We also list the two point functions of V j (). In the formulas below, const. means a constant independent of the spectral parameters. The rest of the two point functions of V j ()'s are 1. These formulas are to be understood as analytic continuations from the regions where the integrals (??) are convergent. Because of the existence of poles, if they are used as integrands, we must pay a special attention to the choice of integration contours.
To see this point closely, let us compute We associated the integration variables j;r (1 r N; 1 j j r ) to the current V j ( j;r ) contained in the vertex operator 9 3 j r ( r ) (see (??)). We also set 0;r = r ; (39) N j = fr; j r jg:
(40) The factor E( 1 ; : : : ; N ) is given by the pair product E( 1 ; : : : ; N ) = const:
The integrand consists of three parts, 
Dene r j;m (0 j n 0 1; 1 m j ) as follows: N j = fr j;1 ; 11 1 ; r j;j g; r j;1 < 1 1 1 < r j;j : (53) We have, in particular, r 0;m = m. We make a correspondence between two sets of the integration variables: 
In the following, we abbreviate w J (f j;r g) = w J ( k1 ; 1 1 1 ; kN ) (59) when the dependence on f j;m g (j 6 = 0) is irrelevant.
For the function w J , the following equality holds. This is symmetric with respect to l;1 ; l;2 , and therefore, we have (??). Next, we show that Skew l 1 1 1 Skew 1 X (l+1;l) ( 2 ; 1 ) = 0 (65) where X (l+1;l) ( 2 ; 1 ) = g (l+1;l) ( 2 ; 1 ) 0R( 1 ; 2 ) l+1;l l;l+1 g (l+1;l) ( 1 ; 2 ) 0 R( 1 ; 2 ) l;l+1 l;l+1 g (l;l+1) ( 1 ; 2 ): (66) The proof for g (l;l+1) ( 2 ; 1 ) is similar. The proof for g (l;k) for general j; k reduces to the case k = l 6 1. 
In this paper, we restrict to the level 0 case, i.e., = 
The positive Weyl chamber is given by j01 + j+1 2 j ; for all j = 1; 1 11 ; n 0 1: . We change the integration variables from k to t k by setting
For the convergence, it is enough to show that (94)
The second term of the right hand side of the above formula is positive. Therefore, M k > 0 if the condition (??) is satised. 2 The hypergeometric pairing has the following property. 
Note that the integration variables j;j (j = 1; 11 1 ; j N ) are associated with the N-th component in the sense of the operator construction in Section 2. In other words, we have r j;j = N:
(97) Therefore, it is natural to shift the contours for these variables at the same time when we change N . In fact, by this simultaneous shift, no crossing of contours by poles occurs. To see this, it is enough to observe that the function g J has zeros at j61;m = j;j + i n if r j61;m < N.
We have W(f j;m g m6 =N )
j; j ! j; j 
We shift the contours in the integral (??) (with w = g J ), and then change the variables j;r (1 j j N ): rst by j;j ! j;j + 4i n ;
(100) and second by j;r ! j;r+1 (1 r j 0 1); j;j ! j;1 : 
